A man sustained conjunctivitis of the left eye after being spat by the venom of a Chinese cobra (Naja atra). He received fluid irrigation, topical antibiotic and topical steroid treatment. The conjunctivitis resolved without sequalae after 4 days. Various treatment options are discussed. (Hong Kong j.emerg.med. 2009;16:26-28) Keywords: Conjunctivitis, eye injuries, Naja atra, snakes, venom
Case
In August 2007, a 56-year-old man with chronic blurred vision of the left eye was spat by the venom of a Chinese cobra (Naja atra) into the left eye at a two feet distance while he was kneeling down to clean up objects outside his home. He experienced immediate pain but no subjective deterioration of the left eye vision. Irrigation with large quantity of water was performed at scene. He attended the emergency department 30 minutes post-injur y. Marked conjunctival injection was noted. Visual acuity was 20/20 on the right eye and 20/70 on the left eye. There was no photophobia, blepharospasm, iritis or pupil asymmetry. Fluorescent staining and slit-lamp examination did not reveal evidence of corneal or anterior chamber damage.
Copious saline irrigation was commenced followed by instillation of topical antibiotic solution containing polymyxin, neomycin and gramicidin. At 10 hours post-injury, the pain steadily reduced to 20% of the initial level and the visual acuity was static. He was then discharged for ophthalmology assessment on the next day when 7 days of 0.1% fluorometholone eye drop was prescribed. He was completely pain free 2 days after the venom exposure. At 4 days postenvenomation, the conjunctival injection abated leaving no consequences.
Discussion
The venom of cobra is sprayed during defence as a stream from the forward facing apertures at the tips of the fangs as a result of the forceful contraction of the masseter muscles. Although many species of cobras are (a) able to spit to some degree and snake handlers often wear eye protective equipment on duty, the association of the venom's eye toxicity with the snake's spitting ability may account for the predominance of reports of topical ocular envenomation in connection with 'spitting' species, such as Naja nigricollis, Naja mossambica and Hemachatus haemachatus in Africa as well as Naja sumatrana and Naja atra in Asia. [1] [2] [3] [4] The basic cardiotoxin in cobra venom is, in large part, the toxin responsible for the ocular toxicity. Another toxin in cobra venom, phospholipase A 2 , works synergistically with the cardiotoxin but phospholipase A 2 alone is free from visible ocular effects. Acidic proteins in crude venom, on the other hand, bind cardiotoxin and inhibit its activity. Thus the varying toxin and protein fractions of the venom in different cobra species determine the different magnitudes of topical ophthalmologic toxicity they displace. 5 Ophthalmic envenomation by Naja atra was reported to cause keratoconjunctivitis and that by Naja nigricollis might result in additional corneal ulceration and anterior uveitis. 1, 3 Eyes contaminated with cobra venom should be thoroughly flushed by plenty of water or saline. Fluid irrigation, apart from diluting the venom, also removes the cardiotoxin that is weakly bound electrostatically to the cell membrane surface before intracellular penetration. 5 In a rabbit trial comparing the topical therapeutic effects of heparin (2500 U/ml) and dexamethasone (0.1% solution), both administered 24 hours after the ocular instillation of Naja nigricollis venom and continued for about 10 days, heparin significantly lessened the corneal erosion syndrome severity while dexamethasone did no better than control. 6 In another rabbit trial assessing Hemachatus haemachatus venom induced corneal opacification and adopting the treatment protocol described above, topical heparin (2500 U/ml) and tetracycline (1% solution) markedly suppressed the ultimate progression to corneal opacification but antivenom (1:1 dilution) was only partially effective. 4 A third rabbit trial evaluated corneal healing following multiple topical medications introduced as early as one minute after conjunctival application of Naja sumatrana venom. Heparin (5000 U/ml) and antivenom were similarly superior to saline control. Tetracycline (1% ointment) and dexamethasone (0.1% ointment) were not useful. 2 Two theories underlie the efficacy of heparin and tetracycline: toxin binding and calcium chelation. The fact that the basic cardiotoxin is readily bound to the acidic sites in the tetracycline molecule and similar electrostatic binding occurs between heparin and cardiotoxin both render the cardiotoxin inactive. The calcium chelation property of heparin and tetracycline inhibits the venom-stimulated release of corneal collagenase, a calcium dependent zinc metalloenzyme, which mediates the development of corneal liquefaction and opacification. In contrast, dexamethasone enhances calcium mobilisation and potentially delays corneal healing. [5] [6] [7] The failure of tetracycline in alleviation of ophthalmologic damages in the Naja sumatrana study is not well understood, but a molecular mechanism distinct from that of Naja nigricollis and Hemachatus haemachatus may be in operation. 2 The suboptimal efficacy of Hemachatus haemachatus antivenom might be due to its incomplete neutralisation capacity against the cardiotoxin as demonstrated during ion exchange chromatography study of the crude venom. 4 In one case series, there were 9 patients suffering from Naja nigricollis venom ophthalmia. Among them, 6 presented early within 2.5 hours receiving local antivenom and antibiotic (one specified as tetracycline) instillation and achieved complete recovery. On arrival of the 3 late presenters, 1 was in serious visual impairment that was improved following local antibiotic and atropine, and 2 were in irreversible damage ending up in permanent blindness. 1 Another case series of 8 Chinese patients treated with Naja naja antivenom eye drops for Naja atra spit resulted keratitis without corneal ulceration reported full recovery in all. Pain relief was observed within 20 minutes of antivenom administration and keratitis disappeared within three days. In all patients, the completion of antivenom therapy was soon followed by combinations of chloromycitin and cortisone or dexamethasone eye drops. The authors claimed that the treatment end results and speed of recovery were better than the previous cases without antivenom therapy. However the details were not described. 3 In view of the mild superficial injury, conjunctivitis without corneal involvement, topical antivenom was not considered in our case. Unlike the study of Hemachatus haemachatus and Naja sumatrana, the identical antivenom manufacturer and snake species to that in Hong Kong in the Naja atra case report sheds light on the possible benefit of our local antivenom for any of our local cases. [2] [3] [4] The fluorometholone eye drops, especially taken together with antibiotic, appears safe in the absence of corneal ulceration and may help relieve the conjunctivitis though a prominent role of inflammatory mediators has been questioned in elapid envenomation. 4 Other than prophylaxis of bacterial infection, the effect of the antibiotic employed in our patient on toxin binding is not clear.
Conclusion
Naja atra is capable of spitting venom and hence producing ocular injuries. Fluid irrigation, detection for corneal defects, and prevention of secondary infection are the mainstays of management. If the injury is superficial and limited to the conjunctiva as in our case, the prognosis is good. If the cornea is involved, permanent disabilities may follow and despite the paucity of data on the optimal treatment modalities, topical heparin and anitvenom may be tried.
